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ABSTRACT 
The primary objective of this thesis research was to 
establish a relationship between an architectural collection and 
computer history collection in a museum. The most significant 
impact of this study regarding architectural design is that 
architecture can be presented as a collection of architectural 
elements including rooms, doors, windows, circulation, and 
heater, air-conditioning, ventilation (HVAC) systems. These 
elements could provide material support to an external 
collection, more importantly, they could be fused to work with 
or into other collections stored or displayed within this 
architectural collection. 
The museum architecture in this research project, to some 
extent, was fabricated as a computer components collection by 
using architectural representation methods to achieve the goal 
of learning computer structure within architectural structure. 
The structure and components of a computer motherboard were used 
in the design concept of circulation and architectural elements. 
The secondary objective was to provide spaces for 
enhancing the possibilities of face-to-face interaction between 
the people using the facility and the design elements of the 
museum. This was accomplished by providing elements for social 
Vl 
interaction, such as a cafe and an elliptical square as a lounge 
area for users of the museum. 
The objectives of the study were met by breaking the 
boundaries between the two collections, architectural and 
computer, and fusing them together to provide not only a visual 
work of art and a learning center but also a learning tool to 
teach by incorporating computer education (historical and 
operational} into the design of the components and the 
architectural elements. 
The possibilities of merging architecture and computers 
seem limitless. This study was focused on computer technology 
and architectural design in the creation of a virtual museum as 
a space for teaching, learning, and social in terac ti on. A future 
study could attempt to explore other areas such as architecture 
and computers to create a virtual internet environment. 
CHAPTER 1 INTRODUCTION 
Thesis Statement 
This thesis research dealt with exploring the 
possibilities of fusing an architectural collection which 
includes rooms, doors, windows and other architectural elements 
and a historical collection together. A computer museum on campus 
which could engender a new sense of place for visitors as well 
as a new presentation method for computer history will also be 
introduced in this study. The intent was to address ways in which 
architecture can be incorporated in a collection context in order 
to enhance the understanding and experience of its historical 
value for both educational and commemorative reasons. The 
methodology chosen to carry out the study comprised of two aspects: 
First, a design of computer museum will be documented though which 
experimental models and drawings of appropriate museum 
architecture were explored. Second, research was conducted about 
computer and computer technology history for further 
understanding of the historical objects the architectural 
collection would support or contain. 
The primary objective of this thesis research was to 
establish a relationship between an architectural collection and 
computer history collection in a museum. The secondary objective 
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was to provide spaces for enhancing the possibilities of 
face-to-face interaction between the people using the facility 
and the design elements of the museum. 
This thesis begins with a brief discussion of the 
relationship between museum and learning. Next, it provides a 
review of the history of computers to expound what comprises a 
computer collection. Finally, the design process is described 
for this museum proposal. It concludes with a discussion of the 
exploration, including the personal value of this study and ideas 
relevant to this topic worthy of further inquiry. 
Computer and Computer Technology Today 
Computer technology 
Prior to 1980, computers and information systems were 
powerful but unfamiliar parts of the technology of society. With 
the personal computer revolution, computers became familiar if 
not conunonplace. Ready access to computers and information 
databases has completely altered human relationship to this 
technology. Holoien in his book "Computers and Their Societal 
Impact" said: "Almost everyone in the world is directly or 
indirectly affected by computers. Those few people who remain 
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untouched will soon feel their influence." 1As traditional media 
yield to the digital realm, advances in information gathering 
and organization are heralding new changes in the quality of 
everyday life. In writing about this expanding "information 
revolution," Paul Virilio indicated in his essay, The 
Overexposed City, that the tendency today is toward hyper reality 
in cities: The replacement of geographical space with the screen 
interface, the transformation of distance and depth into pure 
surface, the reduction of space to time, of the face-to-face 
encounter to the terminal screen. 2 
When I came to the United States, three aspects of American 
culture greatly impressed me: its multi-culture society, its 
public consciousness and, moreover, its rapid pace of high- tech 
progress. From the vantage point of a foreigner, the United States 
resembles a highly organized system running through a computer 
network. However, the situation of using computer technology in 
the U.S. was not that optimistic in some social aspects. A short 
article was in a recent issue of "Computer News": The United 
States school system is behind other nations when it comes to 
students' access to the Internet and computer use in the classroom, 
1 Martin O. Holoien, Computer and their societal impact (Moorehead: Moorehead 
State University, 1990), 3. 
2 Paul Virilio, quoted in Elizabeth Grosz's essay" bodies cities," Sexuality 
and Space(New York: Princeton Architecture Press, 1992),251. 
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according to Education Week's seventh annual report on school 
technology, which provides an in-depth look into school 
technology in the United States and in countries around the world. 
Even though the study shows the United States as one of the leading 
nations regarding the number of computers per student, the United 
States is still lagging behind other nations in Internet use ... 3 
At the same time, recent articles in the New York Times have 
criticized the Bush administration of investing less in 
broadband access than Clinton is a demonstration that the U.S. 
lags behind other nations in making computer technology 
accessible for public use. A computer museum on campus will, on 
one hand, sever as a symbol of the rapid development of computer 
technology and, on the other hand, draw people's attention to 
the "lag" issues in using the computer while indicating the intent 
of catching up with other nations. 
Internet and social interaction 
There is little doubt that computer and computer 
technology have spread throughout education, working, living and 
entertainment realms, exerting their irreplaceable function. 
Computers as well as the internet can be found everywhere on 
3 Science Activities, "U.S. schools lag behind in Internet availability and 
use"in Computer News (September, 2004). 
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campus; therefore, the different parts of the campus are 
interwoven by the internet web system. However, one cannot deny 
the double-edged character of internet. On one hand, internet 
communication as it is currently practiced is the most 
uncontrollable, democratic, least expensive, and fastest 
growing form of communication the world has experienced. Several 
analysts put the growth at three million people using computers 
per month, and tripling every three years. The speed of 
information exchange arrives at a peak time in the human history; 
on the other hand, since being capable of obtaining a tremendous 
amount of data and enabling one to finish most living activities 
by just sitting in front of a computer monitor, people addict 
themselves to using computer for everything, especially for 
human communication. The replacement of traditional social 
interaction and human communication methods by various computer 
chatting tools, or websites, tremendously decreases the chance 
of face-to-face social communication. 
In 1998, Kraut, Lundmark, Patterson,Kiesler, Mukopadhyay 
& Scherlis launched a longitudinal study of internet use in 
Pittsburgh, Pennsylvania, In 1995 and 1996, they recruited 96 
families, and provided each family with a computer and dial-up 
Internet access. The researchers followed these novice internet 
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users for three years. After 18 months, controlling for initial 
level of the outcome variables, participants who used the 
internet more showed declines in face-to-face conununication with 
family, smaller social circles, and higher levels of loneliness, 
stress, and depressive symptoms. The data, the authors suggested, 
indicated that internet use can displace valuable time that 
people spend with family and friends. 4 Providing more spaces for 
face-to-face conununication as one of the objectives of the 
computer museum proposal will provide a resource that is 
inunediate and meaningful. 
Computer History of ISU 
"Between 1937 and 1942, Iowa State Professor John Vincent 
Atanasoff, assisted by graduate student Clifford E.Berry, 
designed and built the first electronic digital computer in the 
basement of Physics Hall at Iowa State. Known now as the 
Atanasoff-BerryComputer (ABC), it was the first to use four basic 
concepts found in today's computers: electronics, regenerative 
memory, computation by direct logical action, and the binary 
(base-two) number system." 
4 Nie, N.,Hillygus, S., & Erbring, L. (2002). Internext Use, Interpersonal 
Relations and Sociability: Findings from a Detailed Time Diary Study. In B. 
Wellman(Ed.), the internet in everyday life. 
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"TheAtanasoff-BerryComputer (ABC) was the first computer 
that utilizes electronics in carrying out computer operations 
and digital arithmetic calculations. Previous to the ABC, 
computing machines used mechanical or electro-mechanical 
relays_5 
As a student at Iowa State University, I was excited when 
Fig.1.2. Exhibition 
hall in Durham Center 
(Photo by author) 
Fig.1.3. Computer 
Science building 
(Photo by author) 
reading the two paragraphs above that 
were engraved on the introduction panels 
of the exhibition hall in Durham Center. 
ISU students can realize that one of the 
most important milestones of computer 
history was an part of the school's history. 
The exhibition hall (Fig.1. 2), however, 
was extremely unfitting for such a great 
historical moment, and unsuccessfully 
fulfilled the function as a tool to 
exhibit "computer" history heritage. 
The computer science building (Fig.1. 3) is located to the 
North of the Durham Center (the current computer center of campus). 
In this two-story building, student computer labs and several 
5 These sentences are engraved on the introduction panel in Durham Center, 
Iowa State University. 
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offices are on the ground floor. The second floor mainly 
accommodates teachers' offices. All the regular quadrate or 
rectangular rooms are located along a typical double loaded 
corridor. It is disappointing that the 
building does not provide bright, 
well-furnished shared spaces for 
students' social interaction or 
communication. The only spaces that are 
provided which might help support these 
Fig .1. 3. Interior view activities are some benches in the hallway. 
(Photo by author) 
The materials, interior design, and space 
organization of the interior spaces are out of date. The building 
f a9ades are basically formed by one or two rows of invariably 
quadrate windows. It is hard for visitors to associate the 
versatile computers of the modern age with this building. All 
that the building communicates to us is a monotonous fa9ade, 
regular layout and incommodious study spaces. 
Thesis project 
Having experienced the existing exhibition conditions of 
the computer history heritage of ISU and the high-speed 
developing internet era, I was inspired to explore the 
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possibility to propose a design of a new building to present 
computer history. It was at this junction that I began to 
construct my thesis project. The first word that leapt into my 
mind was Computer Museum. 
The concept of museum has been defined by many sources. 
A typical example is the definition adopted by the International 
Council of Museum (ICOM) in 1974: "a non-profit making, permanent 
institution in the service of society and of its development, 
and open to the public, which acquires, conserves, researches, 
communicates, and exhibits, for purpose of study, education and 
enjoyment, material evidence of man and his environment." 6 
A similar definition was implemented by the Museum Services Act 
of 1977: "a public or private non-profit agency or institution 
organized on a permanent basis for essentially educational or 
esthetic purpose which, utilizing a professional staff, owns or 
utilizes tangible objects, cares for them, and exhibits them to 
the public on a regular basis." 7 The "tangible objects" often 
refer to the collection in the museum context. The definition 
of "collection" from the ArtLex Lexicon of Visual Art Terminology 
is:" Collection-An accumulation of objects ... Collection can be 
6 ICOM Statutes, sec.2,art.3 
7 U.S.Code, vol.20, sec.968 [4]. 
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formed around any of a variety of parameters. They may be centered 
upon a medium or techniques, a certain period or group of artists, 
or a subject, for instance; or they may be encyclopedic, as can 
be the entire collection of a large museum." 8 
In a museum, a collection may consist of the entire 
holdings of a particular museum. In addition, a collection may 
be a discrete part of a museum's collection; it may be centered 
on some type of similarity between the items in the collection. 
For example, a museum collection may consist of the works of a 
particular artist or group of artists, a particular medium or 
technique (the print collection), or a certain discipline (the 
ethnology collection) . Museums also define collections in 
administrative terms: for example, the collection of a 
particular donor (the Barnes collection), or suited for a 
particular purpose (the education collection) . 
The concept of "collection" is different again in the 
context of a collaborative digital world. With a collaborative 
digital resource, the concept of "collection" becomes very fluid; 
it can extend beyond the physical walls of individual museums 
and allow users to combine and re-combine objects at will. For 
example, a user of online resources might wish to bring together 
8 "Collection." ArtLex Vistual Arts Dictionary. July 26, 2000 
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all the works of art created by one artist, regardless of where 
they are physically housed. 
For this study, I defined computer museum as a collection 
of historical computers or computer technology. This new museum 
would offer an introduction to the computer's structure and 
technology for those who may not have had an opportunity to become 
familiar with the internal structure or features of their 
computers. In addition, the museum would provide a locus for those 
who access knowledge primarily through digital means as 
mentioned previously, thus trying to enrich the notion of a museum 
to be not only a place to exhibit a collection of previous or 
antiquated technology or equipment but also as an information 
station for acquiring the cutting edge information. 
12 
CHAPTER 2 MUSEUM- A PLACE FOR LEARNING 
Our society has tremendous hopes and expectations for 
education. Museums have long participated in providing education. 
Many consider public education to be the most significant 
contribution this country has made to the evolution of the museum 
concept. 
In the past, there were several prototypes of museum 
exerting similar education function as modern museums. 
Wunderkammer, which means "wonder cabinet" in German, is a 
collection of curious artifacts, a personal museum of sorts and 
widely recognized as the precursor to the modern museum. 
Wunderkammern are more than collections and different from 
museums. Many historians and anthropologists identify 17th 
century Europe as the birthplace of Wunderkammern. In 
Mathematical Wunderkammern, William Mueller writes this about 
Wunderkammern: 
"A giddy craze was sweeping across Europe at the turn of 
the 17th century. The wealthy and the well-connected were 
hoarding things-strange things-into obsessive personal 
collections. Starfish, forked carrots, monkey teeth, alligator 
skins, phosphorescent minerals, Indian canoes, and unicorn tails 
were acquired eagerly and indiscriminately. Associations among 
13 
these objects, if they were made at all, often reflected a 
collector's personal vision of an underlying natural "order". 
Critical taxonomy was rarely in evidence. 09 
Wunderkammern do not exhibit much "critical taxonomy", 
because that's not their purpose. As Mueller says, 
"Wunderkammern often reflected a collector's personal vision of 
an underlying natural "order"." A Wunderkammer is not a natural 
history museum; it is a personal narrative set forth in obj acts. 
The private Wunderkammer gave way to the public museum and the 
eccentricities of personal ordering and indexing were superceded 
by scientific method. 
Another precursor of the modern museum is the Salon: 
On annual exhibition of art works chosen by a jury and 
presented by the French Academy since 1737; it was originally 
held in the Salon d'Apollon of the Louvre. 10 By the mid-19th 
century, the Salon had become expression of conservative, 
established tastes in art. 11 Until 1863 it was the only major 
9 William Mueller, Mathematical Wunderka.mmern(Cambridge: MathSoft, Inc. 
1998), l. 
10 Patricia Mainardi, the End of the Salon (Cambridge; New York: Cambridge 
University Press, 1993), 3. 
11 Patricia Mainardi, the End of the Salon (Cambridge; New York: Cambridge 
University Press, 1993), 3. 
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public art exhibition held in Paris. 12 Mainardi in his book The 
End of the Salon mentioned the influence the Salon brought at 
that time: "Salon, though as much an official institution as the 
Academy, now represent the major challenge to Academic hegemony 
by providing a site for other, less legitimized, beds for public 
attention. " 13 
In Europe the first museums were established to preserve 
royal collection; in America they were often founded with the 
notion of public education clearly in mind. Long before the Tax 
Reform Act of 1969 officially designated museums as educational 
institutions, American museums embraced the notion that they 
should conununicate the essence of ideas, impart knowledge, 
encourage curiosity and promote esthetic sensibility. 14 If 
collection is the heart of museums, what we have come to call 
education- the commitment to presenting objects and ideas in an 
informative and stimulating way - is the spirit. 
Since the early part of this century, educators and 
scholars have written about the educational responsibilities of 
12 Patricia Mainardi, the End of the Salon (Cambridge; New York: Cambridge 
University Press, 1993), 5. 
13 Patricia Mainardi, the End of the Salon (Cambridge; New York: Cambridge 
University Press, 1993), 14. 
14 Jode N Bloom, Museums for New Century (Washington, D.C . : American 
Association of Museums, 1984), 47. 
15 
museums. The director of the Newark Museum from 1909 to 1929, 
Danna was one of the most passionate promulgators of museums as 
institutions of learning. He believed education was a museum's 
social responsibility and should be its primary mission. 
True to Danna's philosophy, some museums were founded with 
learning as their primary mission. Science and technology 
centers are dedicated to the education of children and adults 
alike, and they have been pioneers in the development of 
experiential methods. Children's museums seek to introduce 
children and their families to the world around them. Their 
exemplary educational programs grow out of a substantial 
conunitment of both effort and resources. 
But in all museums the impulse toward education of the 
public is strong. Exhibitions involve a great deal more than the 
mere display of objects, artifacts or specimens. Gallery labels 
not only identify but explain. Brochures and catalogs tell the 
larger story of the materials on view and put them in context. 
Docents give gallery talks. Curators give lectures. Special 
tours are arranged for schoolchildren. Computerized 
interpretation devices enable visitors to be actively involved 
in the displays. The museum doesn't simply exhibit; it teaches 
as well. For instance, the visitors of computer history museum 
16 
on campus who will benefit from this teaching mission of such 
a museum will be basically composed of students, teachers and 
the residents from adjacent communities or towns. People in 
various age groups and occupations inevitably possess different 
capacities of apperception. Students and teachers can be capable 
of accepting high-tech knowledge and information quicker than 
older people. It is the museum's responsibly to provide multiple 
representation and interpretation systems in order to fulfill 
the teaching mission within museum context. 
In the past 20 years or so, the variety of programs that 
support the educational component of the museum have grown, as 
museums have enjoyed greater popularity and acknowledge more 
fully their role as public service institutions. 15 
An aspect of the museum movement is the public's increased 
enthusiasm for informal learning. Generally higher levels of 
formal education and stronger personal commitment to life long 
learning have prompted people to want more from the museums; they 
visit museums to learn. 
Museums have both helped create this general public 
enthusiasm and responded to it by seeking out the patterns of 
15 Jade N Bloom, Museums for New Century (Washington, D. C.: American 
Association of Museums, 1984) ,54. 
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public interest. They are trying to be accessible to the 
physically handicapped and convenient to public parking and 
transportation. Increasingly, museums are going to people by 
train, in airports, through live performance, or in shopping 
malls. In Michigan, Artrain take exhibits from town to town; in 
1983, 12 communities saw Creative Impulse, and hundreds of 
schools participated in an accompanying program that prepared 
students for the Artrain experience. 16 
Learning within a Museum Structure 
With the increasing emphasis on the educational role of 
museums has come the formation of internal departments assigned 
the primary responsibility for planning and carrying out the 
variety of activities that fall under the umbrella of 
"Education." These are the programs that teach-that develop 
activities, in conjunction with exhibitions, for schoolchildren 
and special audiences. They supervise and train the docents who 
give tours and gallery talks and, at historic sites, serve as 
costumed guides and interpreters. The practitioner of museum 
16 Jode N Bloom. Museums for New Century (Washington,D.C.: American 
Association of Museums, 1984), 57. 
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education is often a specialist in teaching. Meanwhile the 
curators, with academic degrees in art history, or history and 
the scientific fields related to the museum's disciplines, 
maintain the collections, continue to write the gallery label 
and the exhibition catalogs and, are mostly responsible for 
delivering the lectures. 
What is most important is that the museum's educational 
function be an integral part of all museum activities. museum's 
educational purpose must never be lost sight of. If learning is 
to remain at the core of the museum, I believe its place in the 
internal structure of museum must be reexamined. Placing all 
educational efforts under the director of a separate department 
may not be the best organizational structure for achieving the 
museum's educational goals. 
Some museums have begun to experiment with new 
organizational structures that break away from assigning 
"separate but equal" status to various museum functions. A new 
model for the grouping of staff is composed of four 
divisions-collections, programs, finance and public affairs. 
The programs divisions encompass specialists in exhibit design, 
education and public affairs who work together in planning 
activities for public. At some museums, a deputy or associate 
19 
director of all "nonoperation" functions is assigned 
responsibility for education. 
I believe that education is a primary purpose of museums. 
To assure that the educational function is integrated into all 
museum activities, museums need to look carefully at their 
internal operational structures, Collaborative approaches as 
well as scholarly and exhibition components facilitate achieving 
the full educational mission of museums. 
The Power of the Exhibition 
Any reconsideration of museum learning must include the 
exhibition, a medium so powerful that it can be the most prominent 
aspect of a museum's public face. As I appeal to people to use 
the museum as a learning resource, the force of the exhibition 
as an instrument of learning must be acknowledged. As the public 
sees museums more clearly as institutions of authority and social 
responsibility, the exhibition's power to convey a message is 
worth careful attention. Historian Neil Harris describes the 
responsibility of museums to offer exhibitions that stimulate 
the visitor form a point of view:" To insist that a museum bar 
advocacy from its exhibitions would be like insisting that a 
university bar argument from its classrooms: unthinkable not 
20 
simply because it would interfere with a statement of opinion, 
but because in inhibits thought and constrains experience."17 
The exhibition is such a powerful medium because its 
message is sponsored by an institution of perceived authority. 
Just as learning is an essential element in the museum experience, 
so the conununication of a point of view is an inevitable component 
in an exhibition. The "advocacy" Neil Harris describes is not 
the promulgation of a political or ethical position but the 
responsible stimulation of ideas and opinions. Can Man Survive?, 
the exhibition on population growth at the American Museum of 
Natural History in the late 1960s, was an exhibition with a 
message. So is a period room, a retrospective of an artist's work 
or an exhibition about a scientific principle. The potential 
power of the exhibition requires that the medium be used 
responsibly, with full recognition of the museum's intellectual 
independence, its potential biases, and integrity and authority 
as an institution and the obligations inherent in its public 
educational role. 
Research about Museum Learning 
17 Neil Harris, a Historical Perspective on Museum Advocacy (Chicago: 
University of Chicago Press, 1980), 61-63. 
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Visitors to museums have been the subject of occasional 
study since the late 1920s, with most research focusing on 
demographic profiles, the effects of visitor orientation, 
seasonal visiting patterns and time-motion studies of visitor 
behavior. Recently, attention has shifted to the measurable 
impact of a museum visit, from the effect of participatory 
exhibitions in science museums to the effect of videotapes 
associated with an art museum's collection. 
Museum exhibits are often object-based, visual and spatial. 
They engender a kind of learning very different from that prompted 
by the printed page or formal lecture. In the past, studies of 
learning in the museum setting have employed measures intended 
for schools, and they proved inappropriate, It was not altogether 
surprising to discover that, when these measure were used, museum 
exhibits and programs seemed to produce very little change in 
the visitors'level of knowledge. In order to understand the 
dimensions of museum learning, new procedures and that go beyond 
those instruments developed for the classroom or the lecture hall 
are needed. 
The use of electronic technology in museum education is 
another area that merits research. Computer and video technology, 
which is becoming more and more affordable for museum use, can 
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link visitors to collections and exhibits in highly personal ways, 
adding a new dimension to learning in the museum context. Video 
tapes and discs, computer-video linkages and holography present 
opportunities to enhance museum learning. Although methods of 
computer-assisted instruction developed for the classroom could 
be adapted for museums, approaches tailored to museums are needed. 
The heterogeneity of the museum audience, the absence of standard 
curricula and the unique self-structured nature of the museum 
experience all dictate the development of special instructional 
programs and strategies. 
Research in museum, as in other field settings, is 
challenging. It is difficult to go beyond what is easily 
accessible, to measure what a museum exhibit or program is 
attempting to accomplish. It is difficult to maintain 
experimental control and yet not alter the visitor's behavior 
or detract from the museum experience. The great diversity of 
exhibits makes it difficult to generalize research findings even 
within a single institution. The development of research tools 
for investigating museum learning is in its infancy. Finally, 
it is difficult to translate research findings into information 
that can be used by museum professionals. Nevertheless, if museum 
are to be effective centers of informational learning, they must 
23 
have an objective means of evaluating their efforts and 
determining where improvements are needed. "Research tools and 
methods must reflect the differences between the museum and other, 
more formal learning environments."18 
The society urges a high priority for research into the 
ways people learn in museums. Continuing, systematic research 
into these unique processes and mechanisms is the key to the 
success of the museum as an environment for learning. Research 
is also needed to guide the introduction of computers and other 
electronic technology into museum learning. Universities linked 
with consortiums of museums in a particular field might provide 
a mechanism for implementing these studies. The proposal of 
building a computer museum on the Iowa State Campus is an example. 
The fact that university has an integrated, systematic and 
comprehensive resource for research, education and training will 
possibly ensure and facilitate the research activities in museum. 
Researchers in the museum can borrow needed reference books and 
media resources from the university's library, obtain relative 
knowledge by taking courses, and get consultation in the aspects 
18 Jode N Bloom, Museums for New Century (Washington, D. C. American Association 
of Museums,1984) ,64. 
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of computer technology, design and other disciplines. 
The Museum-School Partnership 
The need for collaboration among museums and between 
museums and other culture and educational institutions is fairly 
necessary. The collaborative spirit is nowhere more evident than 
in the museum-school partnership, perhaps the most longstanding 
and successful example of the interest and ability of museum to 
join forces with other institutions in working toward common 
goals. 19 
Programs for students might be the most frequent 
educational offering of museums. Most people first visit museums 
as youngsters with a school group, and those experiences have 
a profound effect on their attitude toward museums. 
But museums are not simply adjuncts to the classroom. 
Museums add a tangible familiar dimension to the learning that 
takes place in a formal setting. Studying the brush strokes and 
true colors on a canvas, watching on animal's behavior in a 
recreated environment, seeing how a family once lived in a 
historic house or re-creating important scientific experiments, 
19 Jode N Bloom. Museums for New Century (Washington,D.C.: American 
Association of Museums,1984) ,68. 
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there are a lot of experiences museums can provide. They also 
demonstrate that the spirit of inquiry is not limited to the 
classroom but a value permeating American society at large. Again 
and again, museums have shown that their partnership with schools 
helps complete-not just enrich-the process of enlivening young 
minds. 
I believe the museum-school relationship shows 
considerable potential for the future, particularly in light of 
the recent calls for strengthening the quality of instruction 
in science, the arts and the humanities in the schools. There 
would be no productive museum-school partnerships where it not 
for the capacity of museum professional and educators to 
conununicate on the local level about the asset of museums, the 
need of schools and the ways in which the two can work together 
to design effective curriculums, making full use of unique local 
resources. But this kind of dialogue, however productive for the 
individual museum, has limited results- a better single program, 
a stronger relationship between one museum and the local school 
system. 
Special attention should be given to nurturing the 
elements of a successful museum-school relationship at the most 
basic possible level: as an integral part of the undergraduate, 
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graduate and continuing education of teachers. Learning based 
on objects is such a critical part of the educational process 
that no teacher should be permitted to overlook its potential. 
There are models for this kind of effort. At the 
Philadelphia Museum of Art, Ted Katz designed a summer institute 
that introduced teachers to the museum as a learning resource 
and enhanced their ability to plan museum-related experiences 
for their students. Although the institute did not give teachers 
specific programs to take back to their school, all the 
participants included museum experiences in their curriculum 
planning for the following year. 
I maintain that professional education and museum 
organization convene a national colloquium to begin an effective 
dialogue about the mutually enriching relationship museums and 
schools should have. I urge that the new consideration of the 
museum-school partnership involve leaders at all level, with 
participation from government, business, the academic community, 
education and museums. This colloquium should consider the value 
of collaboration between museums and schools, the issues that 
need fresh approaches for the future and the practical means by 
which mutual goals can be realized at the state and local levels. 
I expect that the proposed museum could set up a reciprocal 
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collaboration with the university museum, local museums and even 
state museums. Some collaboration can be purely financial, 
exchanging money for knowledge, staff time or publicity; others 
can involve a pooling of expertise, resources and solutions which 
benefit all equally. In addition, since the computer museum will 
host a place to display the foremost computers and computer 
technology, the computer companies will have the chance to 
communicate students face-to-face thus promoting student's 
interesting of computer products and technology trends. 
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CHAPTER 3 COMPUTER HISTORY 
The Atanasoff-Berry Computer 
History of Atanasoff-Berry Computer 
Between 1939 and 1941,Professor John Atanasoff and 
Fig.3.1 Atanasoff-Berry 
Computer 
(Adopted from HarpurlO) 
graduate student Clifford Berry built 
the world's first electronic-digital 
computer(Fig.3.1) at Iowa State 
University The Atanasoff-Berry 
Computer represented several 
innovations in computing, including a 
binary system of arithmetic, parallel processing, regenerative 
memory, and a separation of memory and computing functions. 20 
In late 1939, John Atanasoff collaborated with Clifford 
Berry to build a prototype. They created the first computing 
machine to use electricity, vacuum tubes, binary numbers and 
capacitors. The capacitors were in a rotating drum that holds 
the electrical charge for the memory. The brilliant and inventive 
Berry, with his background in electronics and mechanical 
construction skills, was the partner for Atanasoff. They spent 
the next two years further improving the Atanasoff-Berry 
20 Alice R Burks, The first electronic computer: theAtanasoff Story (Ann Arbor: 
University of Michigan Press, 1988), 3. 
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Computer. The final product was the size of a desk, weighed 700 
pounds, had over 300 vacuum tubes, and contained a mile of wire. 
It could calculate about one operation every 15 seconds; today 
a computer can calculate 150 billion operations in 15 seconds21 • 
But World War II prevented John Atanasof f from finishing the 
patent process and doing any further work on the computer. The 
unfinished computer used 300 vacuum tubes to perform 
calculations, capacitors to store binary data, and punched cards 
to communicate input/output. One important aspect of this 
computer was that unlike the old mechanical adding machines which 
used direct counting, the ABC utilized logical operations to 
perform addition and subtraction. The spokes on the mechanical 
adding machines "counted" the solution to their calculation by 
turning the same number of times as the values of the addends. 
The ABC, however, used the logical operators. 22 
A binary number is a number written in the base two. This 
means that instead of using the digits zero through nine, as in 
base ten, only the digits zero and one are used. Each place is 
then equivalent to a power of two, so you have the one's place, 
two's place, four's place, etc. For example the number five in 
21 Alice R Burks, The first electronic computer: theAtanasoff Story (Ann Arbor: 
University of Michigan Press, 1988), 5. 
n "Early Vacuum Tube Devices," The On-line Encyclopedia Britannica. 
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binary would be 101. To understand the usage of performing logical 
operations on binary numbers think of zero as representing 
"false" and one as representing "true." True "and" true produces 
true as an answer, while true "and" false, or false "and" false 
result in false. For "or," false "or" false is false, and any 
other combination is true. 
Because of the machine's innovative use of electronics 
for arithmetical calculation, it has been described as the first 
"electronic digital computer"." it was a special-purpose, 
non-programmable "hard wired" machine, which distinguishes it 
from later, more general machines, such as the Z3, ENIAC, the 
Harvard Mark I, EDVAC, the University of Manchester designs, or 
Alan Turing's post-War designs at NPL and elsewhere". 23 
The machine was, however, the first to implement three 
ideas that are still part of every modern computer: using binary 
digits to represent all numbers and data; performing all 
calculations using electronics rather than wheels, ratchets, or 
mechanical switches, and organizing a system in which 
computation and memory are separated. 
In addition, the computer pioneered the use of 
23 Alice R Burks, The first electronic computer: theAtanasoff Story (Ann Arbor: 
University of Michigan Press, 1988), 87. 
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regenerative capacitor memory, as in the DRAM still widely used 
today. 
Replica of Atanasoff-Berry Computer 
On October 9, 1997, Iowa State University officials 
successfully gave the first public demonstration of a full -scale 
replica of the first electronic digital computer at the National 
Press Club in Washington, D. C. 24 
The replica that is now exhibited in the Durham Center 
Building is a working model of the Atanasoff-Berry computer (ABC) 
built in the basement of the Physics Building at ISU from 1939 
to 1942: 
This involved a major technical detective job, since the 
engineering documentation is not complete. The original model 
used binary arithmetic and the latest 1930s technology, 
including data entry from punched cards, rotating drums 
containing capacitors for regenerative memory, a processing unit 
made from vacuum tubes, and electric sparks for writing the 
numerical output on cards. 25 
History of Electronic Computers 
The history of computer development is often referred to 
the different generations of computing devices. Each generation 
of computer is characterized by a major technological 
development that fundamentally changed the way computers operate, 
24 Arianna Layton, "Atanasoff-Berry Computer Replica Unveiled in Washington, 
D.C." in Iowa State Daily (October 9, 1997) . 
2 5 Arianna Layton, "Atanasoff-Berry Computer Replica Unveiled in Washington, 
D.C." in Iowa State Daily (October 9, 1997). 
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resulting in increasingly smaller, cheaper, more powerful and 
more efficient and reliable devices. 
First Generation(1940-1956) :Vacuum Tubes 
The first generation computers used vacuum tubes for 
circuitry and magnetic drums for memory, and were of ten enormous, 
taking up entire rooms (The floor space of ENIAC is lOOsqure feet). 
First generation computer relied on machine language to perform 
operations, and they could only solve one problem at a time. Input 
was based on punched cards and paper tape, and output was 
displayed on printouts. 
As time progressed, people found they were using adding 
machines and slide rules to perform more and more extremely 
tedious calculations. Aiken, developed the Mark I in 1944 to ease 
this calculating burden. However, rather than follow the 
mechanical approach of the Mark I, many researchers set to work 
to develop electronic computers. 
Prior to World War II, John V. Atansoff, a professor of 
physics, and Clifford E. Berry, a graduate student at Iowa State 
College, began building an electronic computer. Unfortunately, 
because of the war, they were never able to complete it. In 193 9, 
Atansoff finished the construction of a small prototype computer 
he built to test his ideas. Atansoff then used this model to begin 
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work on his Atansoff-Berry Computer (ABC), but in 1942 was forced 
to stop due to the war. 
During World War II, researchers made more advances to 
ease the burden of performing calculations. The Defense 
Department needed an easier way to compute its firing and 
ballistic tables. 26 As a result, J. Presper Eckert and William 
Mauchley at the Moore School for 
Engineering of the University of 
Pennsylvania found a solution for the 
Defense Department's dilemma. In 1946, 
they developed the ENIAC, Electronic 
Numerical Integrator and Calculator 
Fig.3.2. ENI AC 
(Adopted from Harpur 133) (Fig. 3. 2) . 27 It filled a thirty by 
fifty-foot room and weighed thirty tons. The computer had 18, 000 
vacuum tubes which were used to perform calculations at a rate 
of 5,000 additions per second. 28 This is much faster than any 
human could perform, but a great deal slower than the computers 
of today. Operators used plug boards and wires to program the 
desired operations and entered the numbers used in the 
26 Patrick Ed Harpur, the Timetable of Technology (New York: Hearst Books, 
1982) I 133 • 
27 Trevor I Williams, Science: A History of Discovery in the Twentieth Century 
(New York: Oxford University Press, 1990), 133. 
28 Patrick Ed Harpur, the Timetable of Technology (New York: Hearst Books, 
1982) I 133. 
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calculations by turning a series of dials until they corresponded 
to the correct digits. 
In the next few years, a number of other "first generation" 
computers were built. All of these early computers used vacuum 
tubes to perform their calculations. One development among these 
first computers was the use of an internally stored program. In 
1945, John von Neumann wrote a paper describing how a binary 
program could be electronically stored in a computer. This 
program would enable the computer to alter the operations to be 
performed depending upon the results of previous steps. For 
example, the computer could be 
programmed so that whenever it 
calculated a number less than ten, it 
should add five. This concept greatly 
increased the flexibility of computers. 
Fig.3.3. UNIVAC In 1947, the EDVAC, Electronic Discrete 
(Adopted from Harpurl3 7) 
Variable Automatic Computer, was built 
by Eckert and Mauchley at the University of Pennsylvania. The 
EDVAC utilized the idea of an electronically-stored program. 29 
In 1951, Eckert and Mauchley built the UNIVAC (Fig.3.3) 
29 Patrick Ed Harpur, the Timetable of Technology (New York: Hearst Books, 
1982), 135. 
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for use at the Census Bureau. 30 The UNIVAC used magnetic tape to 
store input/output rather than the punch tape which had been used 
in the earlier machines. It was the first computer commercially 
produced for businesses. A total of forty-six UNIVAC computers 
were sold. 31 
Second Generation(1956-1963) Transistors 
Transistors replaced vacuum tubes and ushered in the 
second generation of computers. Technical advancement in the 
field of electronics resulted in the second generation of 
computers. Solid-state devices, such as transistors, replaced 
the vacuum tube, allowing for smaller, faster, more powerful 
computer systems. 
In 1947, Bell Laboratories invented the transistor 
(Fig.3.4) . 32 This creation sparked the production of a wave of 
"second generation" computers. Texas Instruments improved the 
transistor in 1954 by using silicon rather than germanium. Using 
silicon was an improvement because it could withstand higher 
temperatures than the germanium. The area of California where 
30 Patrick Ed Harpur, the Timetable of Technology (New York: Hearst Books, 
1982), 137. 
31 "First Generation Computer," The On-line Encyclopedia Britannica. 
32Patrick Ed Harpur, the Timetable of Technology (New York: Hearst Books, 
1982), 141. 
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Texas Instruments was located has since become known as Silicon 
Valley because many computer manufacturing companies have been 
built in this area. 33 By using transistors in place of vacuum 
tubes, manufacturers could produce more reliable computers. 
Using transistors was also less expensive than building a 
computer with vacuum tubes. The combination of smaller size, 
better reliability, and lower cost made these second generation 
computers very popular with buyers. In 1956, using transistors, 
Fig.3.4. Transistor 
(Adopted from Harpur144) 
researchers at Bell Labor a tori es in New 
York built a computer called the 
Leprechaun. IBM, Philco, GE, and RCA 
quickly followed suit by producing 
their own transistors. 
Americans did not use these new 
smaller computers solely for 
calculations. People soon found that 
computers were very good at data processing. By feeding the 
computer input via punch cards, the computer could easily sort 
the data and then print out the sorted material. Computer 
companies started to produce two different types of computers. 
33 Patrick Ed Harpur, the Timetable of Technology (New York: Hearst Books, 
1982), 141. 
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For scientists and engineers, they built large powerful 
computers which were good at performing calculations. 
Second-generation computers moved from cryptic binary 
machine language to symbolic, or assembly, languages, which 
allowed programmers to specify instructions in words. High-level 
programming languages were also being developed at this time, 
such as early versions of COBOL and FORTRAN. These were also the 
first computers that stored their instructions. 
Third Generation(1964-1971): Integrated Circuits 
Fig.3.5.Integrated 
circuit 
(Adopted from Williams 
165) 
The development of the integrated 
circuit was the hallmark of the third 
generation of computers. Transistors 
were miniaturized and placed on silicon 
chips, called semiconductors, which 
drastically increased the speed and 
efficiency of computers. 
In 1958, the first integrated circuit (Fig.3.5.) was 
made. 34 This invention has led to the widespread use of computers 
34 Trevor I Williams, Science: A History of Discovery in the Twentieth Cen tury 
(New York: Oxford University Press, 1990), 164. 
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today. Scientists found a way to reduce the size of transistors 
so they could place hundreds of them on a small silicon chip, 
about a quarter of an inch on each side. 35 This enabled computer 
manufacturers to build smaller computers. Using this new 
technology, Digital Equipment Inc. produced a minicomputer which 
they sold for the price of fifteen thousand dollars in 1962. 36 
Two years later, IBM used chips in its 360 series computers. 37 
The 360 series was IBM's solution to the problem of having two 
differentmarket lines of computer. Every member of the 360 family, 
no matter how big or powerful, was compatible with each other. 
This way, a company could buy a small computer to start with and 
when they outgrew it and bought a larger one, they would still 
be able to use all of its old stored data. 
At about this same time, the concept of a programming 
language was developed. Originally, programmers communicated 
with the computers via plug boards and wires. As both the 
computers and the jobs to be executed became more complex, 
communication between the computers and users also became more 
35 "Third Generation Computer," The On - line Encyclopedia Britannica. 
36 Patrick Ed Harpur, the Timetable of Technology (New York: Hearst Books, 
1982) I 1 73 • 
37 Patrick Ed Harpur, the Timetable of Technology (New York: Hearst Books, 
1982) I 176. 
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complicated. In 1956, FORTRAN, the first programming language, 
was developed. 38 Then in 1959, Grace Hopper invented COBOL. 39 
Instead of punched cards and printouts, users interacted 
with third genera ti on computers through keyboards and monitors 
and interfaced with an operating system, which allowed the device 
to run many different applications at one time with a central 
program that monitored the memory. Computers for the first time 
became accessible to a mass audience because they were smaller 
and cheaper than their predecessors. 
Fourth Generation(1971-present) Microprocessors 
The microprocessor brought in the fourth generation of 
computers, as thousands of integrated circuits were built onto 
a single silicon chip. What in the first generation filled an 
entire room could now fit in the palm of the hand. 
In 1971 Intel created the first microprocessor. 40 The 
microprocessor was a large-scale integrated circuit which 
contained thousands of transistors. The transistors on this one 
38 Trevor I Williams, Science: A History of Discovery in the Twentieth Century 
(New York: Oxford University Press, 1990), 125. 
39 Trevor I Williams, Science: A History of Discovery in the Twentieth Century 
(New York: Oxford University Press, 1990), 165. 
40 Trevor I Williams, Science: A History of Discovery in the Twentieth Century 
(New York: Oxford University Press, 1990), 164. 
40 
chip were capable of performing all of the functions of a 
computer's central processing unit. The reduced size, reduced 
cost, and increased speed of the microprocessor led to the 
creation of the first personal computers. In 1976, Steve Jobs 
Fig.3.6.Apple I 
(Adopted from Williams 
165) 
and Steve Wozniak built the first Apple 
computer (Fig.3.6J in a garage in 
California. 41 Then, in 1981, IBM 
introduced its first personal 
computer. 42 The personal computer was 
such a revolutionary concept and was expected to have such an 
impact on society that in 1982, "Time" magazine dedicated its 
annual "Man of the Year Issue" to the computer. 43 
As these small computers became more powerful, they could 
be linked together to form networks, which eventually led to the 
development of the Internet. Fourth generation computers also 
saw the development of GUis, the mouse and handheld devices which 
together with smaller computers and visual operating systems 
composed a set of continent facilities for computer users. 
41 Trevor I Williams, Science: A History of Discovery in the Twentieth Century 
(New York: Oxford University Press, 1990), 165. 
42 Trevor I Williams, Science: A History of Discovery in the Twentieth Century 
(New York: Oxford University Press, 1990), 194. 
4 3 Apple Computer, Inc., Corporate Fact Sheet (on-line). 
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User Interfaces 
To work with a system, the users need to be able to control the 
system and assess the state of the system. For example, when 
driving an automobile, the driver uses the steering wheel to 
control the direction of the vehicle, and the accelerator pedal, 
brake pedal and gearstick to control the speed of the vehicle. 
The driver perceives the position of the vehicle by looking 
through the windscreen and the exact speed of the vehicle by 
reading the speedometer. The user interface of the automobile 
is the whole composed of the instruments the driver can use to 
accomplish the tasks of driving and maintaining the automobile. 
The user interface is the aggregate of means by which people (the 
users) interact with a particular machine, device, computer 
program or other complex tool (the system). The user interface 
provides the means of: 
• Input, allowing the users to control the system 
• Output, allowing the system to inform the users (also 
referred to as feedback) 44 
44 Ben Shneiderman, Design the user interface: strategies for effective 
human-computer-interaction (Mass: Addison Wesley Longman, 1998), 3. 
42 
Along with the development of computer technology, the 
user interface had experienced a history that can be conveniently 
broken into three eras: 
Bath (1945-1968)-a non-interactive user interface, where 
the user specifies all the details of the batch job in advance 
to batch processing, and receives the output when all the 
processing is done. The computer does not prompt for further input 
after the processing has started, command-line (1969-1983)-
where the user provides the input by typing a command string with 
the computer keyboard and the system provide output by printing 
text on the computer monitor, and Graphical user interfaces-
which accepts input via devices such as computer keyboard and 
mouse and provide articulated graphical output on the computer 
monitor. 45 The opening dates on the latter two eras are the years 
when vital new interface technologies broke out of the laboratory 
and began to transform users' expectations about interfaces in 
a serious way. Those technologies were interactive timesharing 
and the graphical user interface respectively. 
45 Ben Shneiderman, Design the user interface: strategies for effective 
human-computer-interaction (Mass: Addison Wesley Longman, 1998), 5. 
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Learning computer software became easier and less 
time-consuming because of the development of user interface 
technology; as a result, computers were entering all kinds of 
social realms quickly and extensively. 
For instance, in the architecture domain, computers 
replaced the drawing boards, pencils, rulers that were 
previously being used. The notion that using computers 
efficiently in the architectural design process is an idea that 
has become reality only in the last decade, and it will continue 
to change in the years to come. The computer software is widely 
being used in the process of almost all the architectural design 
phases. And various computer, aided design software is playing 
a key role in not only architectural professional practice but 
also architectural educations. 
The up-dating user interfaces successfully set up a bridge 
between the architects and computer software to visualize the 
complex or voluminous data sets through the use of interactive 
graphics and images thereby enabling architects to work more 
effectively and productively: 
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Computer graphics, along with its inverse, robotic vision, 
provides a formal structure for defining what and how we see. 
As an extension of our senses, computer graphics are not bound 
by the reality it models and stimulates, thus, by accident and 
exploration, images can be defined or perceived that do not 
conform to our preconceived notions. Our vision of reality will 
therefore continue to expand. 46 
Computer-aided design systems are not yet capable of 
delivering a finished product at the touch of a button, but their 
effects on the theory and practice of design have been profound. 
Computers, like technologies that have emerged in the past, are 
changing and expanding the language of visual creation, as design 
is directly related to the technologies that support it. 47 
Dollens, in his book "Digital to Analog", came up with 
the issue that since building physical models is one way of 
visualizing space and form48 and a communication way by 
presenting a set of shapes, symbols, and materials that sculpt 
space and transmit ideas and emotions, it seems paradoxical that 
46 Judson Rosebush & Isaac Victor Kerlow, Computer Graphics for Designers and 
Artists (Newyork, NT: Van Nostrand Reinhold, 1986), 183. 
47Judson Rosebush & Isaac Victor Kerlow, Computer Graphics for Designers and 
Artists (Newyork, NT: Van Nostrand Reinhold, 1986), 283. 
48 Dennis Dollens, Digital to Analog, (Santa Fe, N.M.: SITES, c2001), 5. 
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with the advent of powerful computer for exploring desktop 
computers and software and their possibilities for exploring and 
modeling spaces that one often hears about but, it's-not-real 
when digital models and world are discussed. And the paradox 
deepens when you notice that everyday advertising and virtual 
visualization require placing yourself in a new car or suit; in 
your dream house. 49 Thinking along these lines, the author found 
his life, to a great extent is conducted within a "virtual realm". 
While the "but, it's not real" response neglect the active 
function the "virtual realm" brings in the scientific realms: 
they are fantasy arenas for scientists model nuclear blasts or 
the working of cells and viruses. They are not mere a fantasy 
space for teenage boys to play games in. 50 Architects begin their 
creative process with the vision of a potential structure, and 
the work on three dimensional object-whether in their mind's eye, 
on a napkin, or a sheet of vellum. In this sense, all work begins 
as a virtual thought, hunch, vision, or fantasy. So essentially, 
for those spouting "but, it's-not-real", only the various 
media-paper or computer screen for producing 
image-differentiates between the real and fantasy. Then the 
49 Dennis Dollens, Digital to Analog, (Santa Fe, N.M.: SITES, c2001), 6. 
50 Dennis Dollens, Digital to Analog, (Santa Fe, N.M.: SITES, c2001), 6. 
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author addressed the potential of working in a digital world as 
architects: 
The entire three dimensional project is held in coded data 
spaces-all angles, views, materials, lights, sites, etc.-as an 
extension of visualization, as a link to the designer's 
cognition-gets mucked up when seen in opposition to traditional 
visualization. 51 
More deeply interesting is the ability of digital 
processing to join the creative process and to partner generative 
design. All I'm arguing at this point is that digital production 
is more than a tool and should be considered, minimally, a 
research assistant." 
At last, the author thought that "real" is vested only 
in a material and physical space is blinding when the traditional 
ideas of space and form are being drastically retooled, 
reconceptualized, and space and form are being reanimated in the 
light of computer technology, science, and hybrid of fusions of 
digital and physical. 
51 Dennis Dollens, Digital to Analog, (Santa Fe, N.M.: SITES, c2001), 7. 
52 Dennis Dollens, Digital to Analog, (Santa Fe, N.M.: SITES, c2001), 7. 
47 
It has been discussed so far that computer technology has 
profound significance to the architectural domain, and as a 
result, it will be meaningful to display and commemorate computer 
technology by architecture's own featured working method-
constructing an architectural building. 
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CHAPTER 4 THESIS PROJECT 
Introduction 
This project originated based on the primary objective 
of creating a walking pathway from the College of Design to Howe 
Hall. This chapter provides a detailed account of the site 
selection, design programming, design concepts, and design 
description. The design process and products will be detailed 
elaborated using illustrations, model photographs, and 
architectural drawings. 
Site 
Howe Hall and College of Design 
The project site is located between the College of Design 
and Howe Hall which is currently an green open space; on the east 
side is a primary traffic artery through the campus via Bissell 
Road. On the west side of this open space is an existing parking 
lot used by staff and students as well as the College of Design 
and Howe Hall. (Fig.4.1). 
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Fig.4.1 Site of thesis project 
Howe Hall (Fig.4.2) houses the Department of Aerospace 
Engineering and Engineering Mechanics and the Virtual Reality 
Applications Center. It facilitates an education focused on 
Fig.4.2 Howe Hall 
(Photo by author) 
enhancing student learning through 
advanced visualization technology, 
practice-orientated experiences in 
industrially relevant research, and 
regular interaction with visiting 
engineers. Its high-tech classrooms, 
lecture halls, and state-of-the-art laboratories provide 
resources to engineering graduates of Iowa State University on 
the cutting edge of their profession. Located in the four-story 
50 
atrium is one of the main features of Howe Hall, the C-6 Virtual 
Fig.4.3 C6 lab 
(Photo by author) 
Reality Lab (Fig. 4. 3) , which is one of the most 
advanced synthetic environments in the world. 
The C6 is a lOXlOXlO ft. room in which computer 
generated images are projected on all four 
walls, the ceiling, and the floor. In the C6, 
several participants can explore and interact 
with a virtual world simultaneously, sharing 
the experience. Advanced software and hardware are integrated 
to create virtual worlds that deliver interactive, fully 
immersive experiences. Speakers are mounted around the C6, 
giving participants the added sense of immersion through 
Fig . 4.4 College of Design 
(Photo by author) 
surround and localized sound. 53 
The computer technology 
simulates environments which 
appear real that people are able 
to "experience" in a virtual 
world rather than simply by 
looking at two-dimensional 
images. Opposite Howe Hall is the College of Design (Fig.4.4) 
which is basically a concrete and glass building. All the 
53 http://www.eng.iastate . edu/etrc/howe/c6 . html. 
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design-related departments are housed in this building. The 
general perception is that the design realm behind the advanced 
technology within the Design College has not been addressed. 
Computer Aided Design (CAD), 3dmax, Cinam4d, Photoshop 
Illustrator are several of the various advanced interface 
software used to enable designers to create accurate, visual, 
and flexible design products. A three-dimensional printer and 
laser cutter enhance model fabrication as well. Computer 
technology has significantly enriched and improved the method 
of design and design representations. 
College of Design faculty are actively involved providing 
design consultation in architecture, landscape, and interior 
design as well as community and regional planning. Nevertheless, 
the College of Design lacks adequate space to accommodate digital 
fabrication instruments and classrooms offering visual 
instruction. Convenient access to the computer museum will 
ensure it can be a complementary space for use by all in the 
College of Design. 
The Department of Engineering Mechanics will provide 
strong technical support to the museum. Currently, Howe Hall does 
not provide easy public access for the C6 lab's Human and Computer 
Interaction (HCI), an interdisciplinary program that focuses on 
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helping humans and computers work together. A computer museum 
that is adjacent to Howe Hall can serve as a window to provide 
opportunities for a greater number of people to access the cutting 
edge research and HCI technology occurring in the C6 Lab in Howe 
Hall. 
The site can be regarded as a linkage between the College 
of Design and Howe Hall. The architecture of the building and 
the computer museum, to some extent, will be a combination of 
architectural or design aesthetics and computer technology. The 
museum, shared by the College of Design and Howe Hall, in many 
respects, will constitute an inter-complementary entity. The 
museum will provide satisfied maintenance of the digital 
fabrication instruments by the College of Design and 
professional staff who will provide lectures about digital 
technology. At same time, the staff will provide informative 
demonstrations introducing new computer technologies. The C6 lab 
and HCI technology from Howe Hall will enable visitors to the 
museum to have virtual access to collections and current research 
activities of the C6 lab and HCI during museum tours. If possible, 
a visit the C6 lab might also be a part of the tour on special 
occasions. 
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Traffic 
It is necessary consider traffic issues for the future 
museum. Currently, the bus stop east of the site makes it possible 
for visitors to access the museum by bus. The existing parking 
lot on the west edge of the site enables easy access for visitors 
to drive to the museum. In addition, there are convenient 
sidewalks in place for foot traffic. Based on the issues discussed 
previously, the selected site will be a suitable place to build 
a museum utilizing current geographical advantages. 
Progranming 
The entire computer museum is comprised of four individual 
features: galleries, working spaces, interconununication areas, 
and computer consultation spaces. Many support or accessory 
spaces are also provided. (Table4.6) 
1.The museum galleries 
The computer collections, including historical computer 
collection, photography about the history of computer invention, 
and latest computer and computer technology, will exhibited in 
the galleries. 
The computer museum will present the history of computer 
development by means of exhibiting various computer 
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Table4.6. Design program 
Category/Space 
1.Galleries 
Computer history gallery 
Photography gallery 
Temporary gallery 
2.Working spaces 
Authentication 
Restoration 
Workshop 
Off ices 
Archives 
Meeting room 
Storage 
3.Interconununion and digital stations 
Computer Consultation spaces 
Computer Control Center 
Digital Studio and Class room 
caf e 
square 
4.Accessorial spaces 
Auditorium 
Shop 
Restroom 
Lobby 
Area/Count 
11,000sq.ft 
2,140sq.ft 
750sq.ft 
180sq.ft 
200sq.ft 
600sq.ft 
1,lOOsq.ft 
400sq.ft 
350sq.ft 
SOOsq.ft 
SOOsq.ft 
1,240sq.ft 
940sq.ft 
2,000sq.ft 
5,SOOsq.ft 
940 sq. ft 
240sq. ft 
lOOOsq.ft 
2,000sq.ft 
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prototypes, computer accessories and literature, and visually 
projected documents to create a historical enactment of the 
current, present, and future of computer technology. The 
collections will be presented using a timeline sequence featured 
by design features such as height change of spaces which will 
be divided into six groups {Fig 4.5). 
A photographical collection of computer history will 
be exhibited in the photography gallery, which will be 
semi-enclosed by a curving wall. Daily computer technology 
updates will be housed in a temporary gallery that will enable 
changing exhibitions featuring computer hardware and software 
technologies as well as new computers and internet concepts. 
2.Working spaces 
The majority of working spaces surround one of the spiral 
staircases that serves as a natural light well and connects with 
other parts of the museum. In addition, the arrangement of the 
rooms conforms to the exact operational order to ensure 
convenience of items regarding display flow. 
3.Intercommunion and digital stations 
In order to enhance social interaction among the students, 
the museum provides multifarious intercommunication spaces. 
Communication areas will enable people to interact with 
1. Before 1950 
2.1950-1960 
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The Atanasoff-Berry Computer (1937-1942) 
The Atanasoff-Berry Computer was the 
World's first electronic digital computer. It 
was built by John Vincent Atanasoff and 
Clifford Berry at Iowa State University during 
1937-42. 
ENIAC (1943-1946) 
In February 1946, the public got its first 
glimpse of the ENIAC 1 a machine built by John 
Mauchly and J. Presper Eckert that improved 
by 1 1 000 times on the speed of its 
contemporaries. 
AVIDAC (1946) 
An inspiring summer school on computing at the 
University of Pennsylvania .... s Moore School of 
Electrical Engineering stimulated 
construction of stored-program computers at 
universities and research institutions. This 
free, public set of lectures inspired the 
EDSAC, BINAC, and, later, IAS machine clones 
like the AVIDAC. 
SWAC (1950) 
The National Bureau of Standards completed its 
SWAC (Standards Western Automatic Computer) 
at the Institute for Numerical Analysis in Los 
Angeles. 
MIT Whirlwind (1951) 
MIT .... s Whir 1 wind debuted on Edward R. Murrow .... s 
"See It Now" television series. Project 
director Jay Forrester described the computer 
as a "reliable operating system," running 35 
hours a week at 90-percent utility using an 
electrostatic tube memory. 
Fig.4.7.1 (text and photo adopted from 
http://www.computerhistory.org/timeline/timeline.php?timeline) 
3.1960-1970 
4.1970-1980 
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IBM 1401 (1961) 
According to Da tama ti on magazine, IBM had an 
81. 2-percent share of the computer market in 
1961, the year in which it introduced the 1400 
Series. The 1401 mainframe, the first in the 
series, replaced the vacuum tube with smaller, 
more reliable transistors and used a magnetic 
core memory. 
DEC PDP-8 (1965) 
Digital Equipment Corp. in traduced the PDP-8, 
the first commercially successful 
minicomputer. The PDP-8 sold for $18,000, 
one-fifth the price of a small IBM 360 
mainframe. The speed, small size, and 
reasonable cost enabled the PDP-8 to go into 
thousands of manufacturing plants, small 
businesses, and scientific laboratories. 
Nova (1968) 
Data General Corp., started by a group of 
engineers that had left Digital Equipment 
Corp., introduced the Nova, with 32 kilobytes 
of memory, for $8,000. 
TV Typewriter (1973) 
The TV Typewriter, designed by Don Lancaster, 
provided the first display of alphanumeric 
information on an ordinary television set. 
Fig.4.7.2 (text and photo adopted from 
http://www.computerhistory.org/timeline/timeline.php?timeline) 
5.1980-1990 
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MITS Altair (1975) 
The January edition of Popular Electronics 
featured the Altair 8800 computer kit, based on 
Intel ' s 8080 microprocessor, on its cover. Within 
weeks of the computer, s debut, customers inundated 
the manufacturing company, MITS, with orders. 
Felsenstein's VDM (1976) 
The visual display module (VDM) prototype, 
designed in 1975 by Lee Felsenstein, marked 
the first implementation of a memory-mapped 
alphanumeric video display for personal 
computers. 
Apple I (1976) 
Steve Wozniak designed the Apple I, a 
single-board computer. With specifications in 
hand and an order for 100 machines at $500 each 
from the Byte Shop, he and Steve Jobs got their 
start in business. 
Osborne I (1981) 
Adam Osborne completed the first portable 
computer, the Osborne I, which weighed 24 
pounds and cost $1,795. 
Apollo DNlOO (1981) 
Apollo Computer unveiled the first work 
station, its DNlOO, offering more power than 
some minicomputers at a fraction of the price. 
Fig.4.7.3 (text and photo adopted from 
http://www.computerhistory.org/timeline/timeline.php?timeline) 
6. Networks 
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Connection Machine (1984) 
Daniel Hillis of Thinking Machines Corp. moved 
artificial intelligence a step forward when 
he developed the controversial concept of 
massive parallelism in the Connection 
Machine. 
Acoustically coupled modem (1966) 
John van Geen of the Stanford Research 
Institute vastly improved the acoustically 
coupled modem. His receiver reliably detected 
bits of data despite background noise heard 
over long-distance phone lines. 
Wozniak's "blue box" (1972) 
Wozniak 's "blue box", Steve Wozniak built his 
"blue box" a tone genera tor to make free phone 
calls. 
Berners-Lee proposal (1990) 
The World Wide Web was born when Tim 
Berners-Lee, a researcher at CERN, the 
high-energy physics laboratory in Geneva, 
developed HyperText Markup Language. HTML, as 
it is commonly known, allowed the Internet to 
expand into the World Wide Web, using 
specifications he developed such as URL 
(Uniform Resource Locator) and HTTP 
(HyperText Transfer Protocol) . 
Fig.4.7.4 (text and photo adopted from 
http://www.computerhistory.org/timeline/timeline.php?timeline) 
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one another as well as the internet. Computer consultation is 
designed to of fer high-speed internal and external internet 
usage, therefore, enabling students with easy access to various 
databases. These series of rooms are placed on the west side of 
the museum to avoid noise from the lobby {blocked by the gallery) 
and obtain the natural light that penetrates from rectangular 
windows that appear as horizontal and vertical strips on the west 
facade. 
The digital studio is divided to two parts: a digital 
fabrication and a lecture room. Along with the development of 
computer technology, digital fabrication products have 
gradually begun to enter the design realm {also see digital studio 
contents) . The College of Design was facing problems due to lack 
of space to well manage the digital fabrication machines and 
lecture spaces to offer instructional knowledge as mentioned 
previously. The digital studio will be designed to specifically 
meet the environment requirements for instruments and create a 
coherent and comprehensive education system in the computer 
museum. 
The plans of the computer museum project {Fig.4.7) were 
generated based on the needed space as mentioned previously. 
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Working 
Galleries 
Fourth floor plan 
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Fig . 4. 7. 3 othe r f loo rs plan 
Design Concepts 
The first primary idea of design is the architectural 
building is regarded as a collection of rooms or containers, 
display cases, drawers, as well as stairs, walls and doors. Since 
the architectural collection provides material support for the 
collection, the finite boundary of these containers is linked 
to the boundary of collections. When the architectural 
collections and collection are merged their finite boundary is 
rendered unclear. The architectural collection thereby can be 
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used as a representation method for the collection. The 
collection in this project not only refers to the historical 
collection for computers, but it also refers to the motherboard, 
which is a collection of chips, capacitance, slots and other 
components. The architectural collection is mainly comprised by 
walls, staircases, display cases, and even HVAC systems. 
Representation of the computer glossary will be a featured theme 
of the museum architecture. 
The second idea of design is the computer museum will 
attempt to fulfill the goal of enhancing possibilities for 
face- to-face communication by providing more social in terac ti on 
spaces. 
Computer Motherboard 
Since one of the obj actives of the computer museum's design 
is to engender a learning environment, it is necessary to provide 
further cognition of the basic computer structure and introduce 
or display this knowledge to the visitors. It is without doubt 
that the motherboard is the most important component of the 
computer. A motherboard is a printed circuit board used in a 
personal computer. It is also known as the mainboard and 
occasionally abbreviated to mobo or MB. The term mainboard is 
also used for the main circuit board in this and other electronic 
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devices. 53 A typical motherboard provides attachment points for 
the one or more of the following: CPU, graphics card, sound card, 
hard disk controller, memory (RAM), and external peripheral 
devices. All of the basic circuitry and components required for 
a computer to function sit either directly on the motherboard 
or in as an expansion slot of the motherboard. The most important 
component on a motherboard is the chipset which consists of two 
components or chips, described as the Northbridge and 
Southbridge (Fig.4. 8). These chips determine, to an extent, the 
Hf 
;i~~I 
rd'P' ......... --~--" 
!lifltf.-
Fig.4.8 . 
loTA 
:l31UllOO/ln 
~ 
·---
.,, ..... ,. .... ~ .............. "" 
OrtX! 
·"'-·--..---.---L 
~ ... ,~!.~~--.. ,-1 
, ....... 
Motherboard 
structure 
features and capabilities of the 
motherboard. The Northbridge 
typically handles communications 
between the CPU, RAM, AGP POINT. In 
some computers, the Northbridge also 
contains integrated video controllers . 
The Southbridge chip normally defines 
and controls the operation of all 
busses and devices that are not 
handled by the Northbridge. This 
almost always includes the PCI bus, the PS/2 interface for 
53 John L Hennessy, Computer Organization and Design (San Francisco: 
Morgan Kaufmann Publishers, Inc. 1998), 59 . 
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keyboard and mouse, the serial port, the parallel port, and the 
floppy drive controller. 54 
Project Description 
The project originated from the objective of creating a 
walking pathway from the College of Design to Howe Hall. Two main 
axes were determined: one connects the main entrances of College 
of Design and Howa Hall, and the other starts from the gap area 
between the Nuclear Engineering Laboratory and Sweeney Hall and 
ends at the existing parking lot. On the first axis, a concrete 
ramp was built up and directly inserted as a way to enter the 
museum on the second floor. Visitors can enter the building, walk 
through the atrium by the ramp, and then enter the cafe; at the 
other side of cafe is an exit leading towards the elliptical 
square on the southeast of the building (Fig.4.9). 
Circulation 
The external circulation is basically comprised of 3 
entrances on the determined axes (Fig. 4 .10). The first entrance 
mainly serves those who come from Howe Hall, the bus stop, or 
other places of the campus. All visitors will go through the 
54 John LHennessy, Computer Organization and Design (San Francisco: 
Morgan Kaufmann Publishers, Inc. 1998), 60 . 
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Fig4.9. Project model 
68 
/ 
Circulation 
Fig.4.10. Circulation diagram 
square before entering the building. The second entrance (Fig 
4.11) which faces the parking lot and adjacent communities is 
for the staff, transportation of the collections, and the 
visitors from communities. The third entrance includes a ramp 
that provides direct access to the second floor of the building, 
and a door leading toward the north pathway to the building. 
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The idea of internal 
circulation is to imitate the 
basic hierarchy of the mother 
board structure to engage 
Fig . 4 . 11. West entrance 
visitors to learn about the purpose of the motherboard structure 
in the process of visiting the museum. As introduced previously, 
the basic hierarchy of the mother board structure is: CPU charges 
two separated components, the Northbridge which primarily 
connects the RAM and the display system, and the Southbridge which 
links the CPU, input-output system, and external devices. This 
set of constructive hierarchy has been symbolically replaced to 
establish both the internal circulation system and natural light 
system of the museum: three spiral staircases each having a 
skylight at the top (Fig 4 .12). The west spiral staircase which 
stands for the Northbridge provides the vertical circulation of 
working area, and the horizontal connection with other parts of 
the museum. The staircase that is exactly at the intersection 
of the two main axes serves as the uppermost "hub" of the entire 
internal circulation web. On the third floor is a computer control 
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center, like a CPU, that monitors the electronic and internet 
apparatus in the museum. The Southbridge joins the two parts of 
galleries and the photography galleries. Natural light is 
admitted through skylights and then bounces off the walls and 
permeates the lower floors through the center openings of the 
staircase at various levels. 
Fig.4.12.Spiral staircases 
Long rectangular strips of skylight on the roof above the 
central ramp, three foursquare skylights, and free placed 
windows in the curvy wall provide the natural light system of 
the museum. There is a warm glow of natural light everywhere. 
Square design and social interaction 
The purpose of the design elliptical square is described 
as follows. First, the existing North square (Fig.4.13) of the 
College of Design (COD) is abandoned because the sunlight in 
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South Square of COD 
Fig.4.13. North and south squares of the College of Design 
winter is blocked by the COD building and the landscape around 
the square has not been well designed or maintained. The South 
square of the COD presently does not create an environment that 
invites people to stay. It is meaningful to provide an outdoor 
social conununication space with satisfied orientation and 
landscape around the COD and Howe Hall. 
Fig.4.14. East square of 
computer museum 
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Second, the square both acts as 
a buffer between the bus stop and 
the museum entrance, and 
presents a welcome gesture as 
well{Fig.4.14). The square and 
ellipsoid -auditorium of Howe 
Hall, the central staircase and 
CPU-like pool, the south square 
of COD and cylinder-auditorium 
have formed a series of void and 
solid spaces on the main axis {Fig.4.15). The elliptical square 
addresses the idea of applying the architectural and landscaped 
elements to display a computer component, which in this case is 
the CPU, to engage the attention of visitors and provide more 
social interaction spaces. 
On another axis are the entrance for visitors who drive 
and the staircase of the main galleries. The auditorium, shop, 
photography gallery, and temporary gallery, are a series of 
elliptical-shaped computer consultation rooms, and some 
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Fig.4.15. "Solid" and "Void" 
Void 
Solid 
offices and galleries are in the first floor. The third floor 
accommodates the remaining offices and galleries, the cafe, 
digital studio, and classrooms. 
The "L" shape computer history gallery is divided into 
two parts: one ascends gradually through the roof, and another 
descends into the underground floor. The whole gallery is divided 
into 6 spaces based chronologically in increments of 10 years 
each (i.e., 1950-1959, 1960-1969), with different floor heights. 
In each space, visual documents will be projected onto the 
displays accompanied with representational sounds of human 
beings or computers. The gallery is thus transformed to a place 
that exhibits a collection of historical "scenes" rather than 
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a collection of machines. Historical packages that contain times, 
characters, spaces, and computers will be vividly repeated. 
Visitors can chat with each other or look down into the 
atrium when sitting on the wide steps at the top of the lower 
gallery. Therefore, the elliptical square, cafe, the wide steps, 
and atrium meet the demand for social communication spaces. 
Experience the Motherboard 
When people marvel at 
the complicated yet precise 
structure of the motherboard, 
they might experience 
themselves as roaming among 
the various chips , slots and 
Figure4 .14. L Digital model of 
Mother ·Board capacitance as if they are 
walking among "computer 
architectures" or "computer 
cities". This experience 
will be brought into the 
museum. (Fig.4.14) 
When one views the galleries, 
atrium, square, and even 
Figure4.14.2. Digital model of 
Mother Board 
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facades, several shapes and volumes will appear that are similar 
to what is seen on a motherboard. Cylinders, boxes, cuboids and 
ellipses are used to create different functional spaces and 
volume experiences throughout the museum, making the motherboard 
palpable and enhancing to a human being's visual cognition of 
the motherboard's structure. 
When visiting the galleries, people seem to be brought 
into a world of computer components (Fig.4.15). The metallic 
display cases, columns and walls that are juxtaposed or freely 
placed constitute motherboard-like spaces and create a sense 
that the computer collections are contained in a series of 
computer components rather than architectural elements. The 
various structures of the display cases are intended to convey 
visual information about both the computer components' structure 
and 
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Fig.4.15.1 Interior view of the galleries 
Fig.4.15.2 Interior view of the galleries 
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the internal layout of the motherboard. The variation in size, 
weight and organization of the architectural elements in each 
room according to the characteristics of different generations 
of computers will engender an awareness of the evolutionary sense 
or changing nature among display spaces and structures. For 
example, units of display spaces that contain earlier computers 
will be more capacious than those containing newer computers, 
thus providing physical allusion to the visitors that computers 
over time have become more and more portable. 
"Plug" in Architecture~ 
A comprehensive method should be provided for visitors 
to understand the motherboard by stimulating its shape and volume, 
and also be aware of the way the motherboard is constructed. The 
motherboard also has its own inherent organization that suggests 
the construction of an entire system. This can be illustrated 
by the action of a "plug". A "Plug" represents flexibility and 
economy since updating the speed of each component of the 
motherboard is fast but sequential rather than simultaneous. Yet, 
people will be able to plug compatible components with the same 
functions but different values into the same slots to keep the 
" To clarify, the term "Plug" is diffenent from the term "plug-in" wh ich is 
mentioned in the book Archigram. (Archigram, edited by Peter Cook [and o thers] . 
New York, Praeger Publishers [1973]). 
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motherboard in its entirety. Consequently, the combination of 
components varies the function and quality of motherboard. 
The "plug" scheme can be used in museum design (Fig. 4 .16} . 
When visiting the galleries, people will notice the display cases 
and sub-spaces are constructed by metal pieces. The height, area, 
and orientation can be easily adjusted according to the 
collection be showcased. Therefore, the architectural 
collection alludes to the motherboard components, but in the end 
it is not as literal as it might seem. The architectural 
collection is actually a material support for the objects the 
museum contains and functions as an architectural concept. The 
light penetrates from the horizontal and vertical strip openings 
also projecting a "slot" shape of light on the floor. 
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Fig.4.16 "Plug" in Architecture 
When working and studying in 
the museum, people can see that the 
long strip windows that extrude out 
on the fac;:ade display a "slot" 
pattern with natural light. 
When seated against the 
curvy wall, visitors will notice 
that some of the adjustable 
openings are entirely ajar 
whereas others are partial 
Photo gallery 
Fig.4.16 Illustration of 
adjustable openings and benches 
(Fig.4.16). The positions and angles of the openings can be 
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adjusted by the staff in the computer control center according 
to the sunlight's angle and intensity to ensure a condition of 
soft lighting in the photography gallery. People receive visual 
knowledge of the action of "plug" combined with computer control 
as applied in the architectural design to create flexible 
architectural components which were defined as an architectural 
collection in the previous sections. The benches extending from 
the curvy wall together with adjustable windows thereby 
establish a connection between interior and exterior spaces. 
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Fig.4.17. Openings and benches in 
the curvy wall 
Creating flexible gallery spaces and display cases will 
provide diverse display spaces for exhibiting the historical 
computer collections in various sizes, weights and structures. 
Mobile steel display 
boards can be inserted 
designedly into the slots 
in the floor to provide 
primary spaces with 
various areas. Then the 
vertical and horizontal 
steel frames and steel 
planks will be installed onto 
the display boards based on the 
'----- Vertical steel frame 
Horizontal steel plank 
Fig.4.17. Illustration of 
display cases 
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property of each display item. As a result, the layout of display 
spaces can change for new showcases. The mobile display cases 
will also be a good example for visitors to understand the idea 
of "Plug in architecture". 
HVAC system 
HVAC stands for heating, ventilation, and air conditioning. 
In computing and especially in enterprise data centers, HVAC 
systems control the ambient environment (temperature, humidity, 
air flow, and air filtering J and must be planned for and operated 
along with other data center components such as computing 
hardware, cabling, data storage, fire protection, physical 
security systems and power. 56 In both the College of Design and 
Howe Hall, HVAC systems are visible above the walkway or along 
with the main structures to transport air flow to each part of 
the building similarly as blood vessels transport blood and 
nourishment to each part of the body (Fig.4.18). All of the 
separate spaces are virtually connected by this system. In the 
same way, the HAVC system in the computer museum alludes to the 
wires that integrate all the components and transfer the data 
among the respective parts. The pipelines are painted in 
56 http://searchdatacenter.techtarget.com/infoCenter/definition/0,295 854,sid80_gci1048806 _ iid2652,00 .html 
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HVAC in the gallery 
Figure 4. 18 HVAC- a connection tool 
bright colors to serve simultaneously as orientating tools. The 
architectural collection, including walls, rooms, staircases 
and the various display cases, are fused together similarly to 
an actual motherboard. 
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CHAPTER 5 CONCLUSION AND REFLECTIONS 
This thesis concludes with a re-examination of the study, 
including lessons learned and ideas that may encourage further 
research. 
The primary objective of this thesis research focused on 
establishing a relationship between the architectural 
collection and computer history collection in a museum. The most 
significant impact of this study regarding architectural design 
is that architecture can be presented as a collection of 
architectural elements including rooms, doors windows and even 
circulation, and HVAC systems. These elements could provide 
material support to an external collection, more importantly, 
they could be fused to work with or into other collections stored 
or displayed within this architectural collection. The museum 
architecture in this research project, to some extent, has been 
fabricated as a computer components collection by using 
architectural representation methods to achieve the goal of 
learning computer structure within architectural structure. In 
this thesis project, the structure and components of a computer 
motherboard were used in the design concept of circulation and 
architectural elements. 
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The secondary objective was to provide spaces for 
enhancing the possibilities of face-to-face interaction between 
the people using the facility and the design elements of the 
museum. This was accomplished by providing elements for social 
interaction, such as a cafe, an elliptical square as a lounge 
area for users of the museum (e.g., students, faculty, visitors, 
etc) . 
Finally, the objectives of the project were met by breaking 
the boundary of the two collections, architectural and computer, 
and fusing them together to provide not only a visual work of 
art and a learning center but also as a learning tool to teach 
by incorporating computer education (historical and operational) 
in to the design of the components and the architectural elements. 
One unresolved issues is that the project is purported 
to enhance the likelihood of human face-to-face interaction by 
including a computer museum. The museum is designed to provide 
space for human interaction as much as possible to engage this 
design target. What will cause people to visit this computer 
museum with the intent for greater human interaction? Methods 
of interaction change through time. Today computer enthusiasts 
tend to visit chat rooms and form game clubs on the internet. 
In some a spec ts, computers and computer technology advances have 
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resulted in a decrease in human interaction. This projects offers 
a creative architectural solution that provides an opportunity 
to experience the human-human interaction design that embraces 
the full inunersion of computer technology in life today by 
offering a virtual experience in a computer museum that embodies 
both the components of a computer as well as the human interaction 
that is inherent in the design of a computer. As more people 
interact with computers, it is hoped that the element of 
human-human interaction will become integral to society. 
This thesis attempted to introduce a museum as a 
architectural function of a learning place that presents not only 
a historical timeline from past to present, but also provides 
a virtual experience of compu tars and computer technology to the 
users of the museum. One can take advantage of the computer museum 
on campus as a case to understand the history of the digital 
computer and user-interface development to explain how the 
computer technology and user-interface have affected the realm 
of architecture. Although the building interface was not fully 
explored in this project, this study provides imaginative ideas 
for future architects to consider such a possibility as 
integrating educational concepts of architecture and computers 
to provide unique human experiences that embrace modern 
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technologies. The study also suggests that architectural 
elements and design can broach other realms to both provide a 
creative design and educate. 
Personal Reflections 
The history of the rapid development of computers and 
computer technologies as an integral part of society today 
suggests that computers will be continually developing in speed 
and capability. I believe that people have the same information 
processing and decision-making skills that their ancestors 
possessed thousand of years ago which will lead many people to 
believe or fear that computers will eventually replace or, at 
the least, outperform humans in some areas. This type of thinking 
results from not clearly understanding the importance and 
uniqueness of humans as designers and users of computer systems. 
The fact that computers are evolving faster than humans suggests 
that humans will be able to use computers to solve larger, more 
complex, and more meaningful problems - the types of problems 
and questions that will provide humans with a deeper 
understanding of themselves and the environment. As society's 
awareness of computers increases, people will see more 
imagination and creativity being used to tap the power of humans 
87 
and computers. 
The role of architecture continually evolves as a 
reflection of a changing society. Like the computer, the future 
of architecture will need to reflect global trends toward 
embracing exciting new horizons that include the internet and 
paths yet to be discovered in a technology-drive Information Age. 
Architects today have access to computer software that enables 
them to easily create visual representation, or virtual 
environments that can be varied by a simple keystroke, and provide 
multidimensional views of a single creative design. Not only does 
architecture provide space for human-computer interaction, but 
it is also influenced by computers. Whereas in the past, the world 
was organized and functioned based solely on human-human 
interaction, human-computer interaction of today and the future 
will continue to open doors to exciting possibilities for the 
marriage of architecture and computers. 
Nevertheless, today, there is still a large majority of 
the population that is unable to participate or provide di rec ti on 
to the computer revolution. These people act as mere spectators, 
or are unaware of computer technology. Those who were born after 
1960 have matured in the computer age and may not feel this 
alienation that is characteristic of many older people who have 
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had little or no exposure to computers. Fortunately, this trend 
is now changing as the computer receives higher visibility in 
the mass media, throughout all stages of education, and in the 
world of work. This is a necessary prerequisite if the computer 
is to be understood and wisely used. The rapid growth of the 
personal computer market is enabling more people to have direct 
experience with "friendly" computers, rather than just through 
computerized bills. All these factors are contributing to a 
demystification of computers, thus permitting the computer, for 
the first time, to be understood, appreciated, and seen as a 
powerful tool that can respond to public concern. 
Can public sources have computers in them? Definitely! The 
trend is now seen in libraries nationwide. 
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